Dorsal thoracic arachnoid webs are due to a deformity in the formation of arachnoid membrane in the spinal arachnoid space. These webs usually occur in the upper thoracic spine and are viewed on imaging as a pathogonomic 'scalpel' sign because of the resemblance on sagittal MRI to a surgical scalpel. We describe a case of a patient with a neuropathic pain presentation. After MR imaging, a focal dorsal indentation of the upper thoracic spinal cord at the T3-T4 level with the scalpel sign was found. This sign indicates that the patient's neuropathic pain was caused by the dorsal thoracic arachnoid web.
We present a 52-year-old male with an initial consultation with his primary care doctor, in the outpatient clinic, for pain described as burning, sharp, shooting and tingling. The pain was constant and relieved with movement. He denied any other neurologic or musculoskeletal symptoms. On physical examination, he appeared well and in no apparent distress. Neurologically he was alert and fully oriented. Cranial nerve testing was intact. Strength and sensory testing were normal and no cerebellar findings were noted in the limbs. The patient did report having pain in the right anterior quadriceps, particularly on ambulation, as well as lower back pain. Power was 5/5 in both lower extremities, normal tone, deep tendon reflexes 2þ in the upper limbs and 3þ in the lower limbs; coordination and sensation were also intact. There were no neurologic findings on upper limb examination. He denied any numbness or bowel and bladder incontinence.
Based on the examination and history, the patient's pain was diagnosed as neuropathic pain and treated with naproxen 500 mg per oral (PO) twice a day. X-rays of the thoracic and cervical spine were also ordered to investigate the cause of the pain. The patient was followed up in three months. At the follow-up visit, there was no relief with naproxen, as the patient continued to complain about the burning, sharp pain in the right quadricep region, but no longer had lower back pain. Consequently, he was started on duloxetine, 20 mg PO every 12 hours and referred to neurology for further evaluation. The results of the thoracic and cervical spine X-rays were also normal.
The patient was seen and examined by our neurologist two months later. At that consultation, the patient reported 9/10 right quadricep pain, burning, worse at night, improvement on ambulation. On physical examination, the patient had 4þ/5 motor in the right lower extremity, but otherwise was neurologically intact. He continued to deny urinary and bowel incontinence. The duloxetine was not effective, and therefore we switched the patient to gabapentin 300 mg daily. Because of unrelenting pain, we ordered magnetic resonance imaging (MRI GE, 1.5 Tesla) with gadolinium of the thoracic and lumbar region. The patient followed up his new MRI results two weeks later. The MRI lumbar spine showed no abnormalities. However, the MRI thoracic spine showed a T3-T4 dorsal thoracic arachnoid web (Figures 1 and 2) , as the presence of the pathognomonic 'scalpel' sign was reported by our radiologist. After this was determined to be the cause of the patient's neuropathic symptoms, the patient was referred to neurosurgery for further intervention.
Discussion
Dorsal thoracic arachnoid web is extremely rare. As far as we know, our literature search showed there are only 30 cases within eight case series and reports that have been published of patients having a diagnosis of dorsal thoracic arachnoid web. [1] [2] [3] [4] [5] [6] [7] [8] Arachnoid webs are intradural extramedullary bands of arachnoid tissue that protrude into the pial surface of the spinal cord, creating an indentation dorsally in the cord. 5 The web can block the components of cerebrospinal fluid (CSF) movement in the longitudinal direction. 9 For reasons unknown, these webs are statistically more common in the upper thoracic spine and can produce an image on MRI that is now coined 'scalpel' sign because of its resemblance to a surgical scalpel. The scalpel sign is an important secondary imaging sign that suggests the presence of an arachnoid web. 5 Radiologists should recognize and alert the neurosurgeon to this distinctive finding to avoid delayed treatment as well as unnecessary intervention (such as medical management) because neurosurgical lysis of the web is curative. 10 It is currently unknown how non-traumatic arachnoid webs are formed and whether they are congenital or acquired. 8 The differential diagnosis of the 'scalpel' sign is a dorsal arachnoid web, dorsal arachnoid cyst and ventral spinal cord herniation. 8 In spinal cord herniation, the cord tissue protrudes through a ventral dural defect causing a focal deformity along the ventral aspect of the cord. 5 However, it should be noted that when the ventral spinal cord is closely opposed to the anterior dura, it may be difficult to differentiate between a dorsal arachnoid web and anterior spinal cord herniation. 5
Conclusion
It is important for clinicians to recognize that neuropathic pain presentation can be secondary to a dorsal thoracic arachnoid web. In addition, it is critical for radiologists to recognize the scalpel sign, as a failure to do so can result in a delay of neurosurgical treatment that can resolve the patient's pain symptoms. The scalpel sign is a clear indicator for the primary care team to consult neurosurgery for intervention. 
